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Background: Previous studies showed the potential effectiveness of delgocitinib ointment, a novel topical

Janus kinase inhibitor, in atopic dermatitis (AD).

Objective: This study aimed to evaluate the efficacy and safety of delgocitinib 0.5% ointment.

Metbods: In part 1, a 4-week double-blind period, Japanese patients aged 16 years or older with moderate
or severe AD were randomly assigned in a 2:1 ratio to delgocitinib 0.5% ointment or vehicle ointment.
Eligible patients entered part 2, a 24-week extension period, to receive delgocitinib 0.5% ointment.

Results: At the end of treatment in part 1, the least-squares mean percent changes from baseline in the
modified Eczema Area and Severity Index score, the primary efficacy endpoint, were significantly greater in
the delgocitinib group than in the vehicle group (-44.3% vs 1.7%, P < .001). The improvement in modified
Eczema Area and Severity Index score was maintained in part 2. Most adverse events were mild and

unrelated to delgocitinib across the study periods.
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Limitations: Only Japanese patients were included. The vehicle-controlled period lasted only 4 weeks. In
part 2, topical corticosteroids were allowed for the treatment of worsening of AD.

Conclusion: Delgocitinib ointment was effective and well tolerated in Japanese adult patients with
moderate to severe AD for up to 28 weeks. (J Am Acad Dermatol 2020;82:823-31.)

Key words: Atopic dermatitis; delgocitinib; eczema; inflammation; JAK inhibitor; Janus kinase; JTE-052;

ointment; pruritus; QOL; skin barrier; topical therapy.

CAPSULE SUMMARY

« Delgocitinib 0.5% ointment, a novel
topical Janus kinase inhibitor, improved
clinical signs and symptoms with a
favorable safety profile when
administered to Japanese adult patients
with moderate to severe atopic
dermatitis for up to 28 weeks.

Atopic dermatitis (AD) is a
pruritic, eczematous derma-
titis, and its symptoms chroni-
cally fluctuate with remissions
and relapses.' Topical corti-
costeroids and  calcineurin
inhibitors form the mainstay
of controlling skin inflamma-
tion of AD. These drugs, how-
ever, present safety concerns,
such as skin atrophy and
telangiectasia for topical corti-
costeroids and skin irritation
symptoms  for tacrolimus
ointment." Therefore, novel
topical treatment options with a better efficacy-safety
profile are still needed.

Features of AD can be explained by immunologic
abnormalities, skin barrier dysfunction, and pruri-
tus.”” Immunologic abnormalities include the
enhanced production of inflammatory cytokines.” "
Skin barrier dysfunction is associated with a reduc-
tion in filaggrin production caused by mutations in
the filaggrin genes and the overexpression of inter-
leukin (IL) 4 and IL-13." """ Pruritus has been shown
to be induced by IL-31.">'® Additionally, recent
reports indicate that AD is a highly heterogeneous
disease, with various subtypes and phenotypes de-
pending on the patients’ backgrounds, such as
ethnicity and age, and is also characterized by the
coexistence of abnormalities in cytokine production
of T helper (Th) type 1, Th2, Th17, and Th22.”'"' "%
In addition to targeting Th2 cytokines such as 1L-4,
IL-13, and IL-31, targeting other cytokine axes is a
theoretically beneficial strategy for the treatment of
AD.”'" Taken together, the broad regulation of
abnormal cytokine activities can be a potential target
for novel treatment options in AD.

Various cytokines exert their biological effects via
the Janus kinase (JAK)—signal transducer and
activator of transcription (STAT) pathway.”"**
Several JAK inhibitors are currently under develop-
ment for the treatment of AD.”**' Delgocitinib
(formerly JTE-052) is a novel, small-molecule

Delgocitinib ointment is a promising
therapeutic option for atopic dermatitis.

(molecular weight, 310.35)
JAK inhibitor under develop-
ment in Japan by Japan
Tobacco and Torii
Pharmaceutical.
Delgocitinib has inhibitory
effects on JAK1, JAK2, JAK3,
and tyrosine kinase 2.”7 In
preclinical studies, topical
application of delgocitinib
suppressed skin inflamma-
tion,”” improved skin barrier
dysfunction,”” and  sup-
pressed pruritus induced by
IL-31."" These findings indi-
cate that topical delgocitinib can be a novel drug for
the treatment of AD.

Previous studies showed the potential effective-
ness of delgocitinib ointment in Japanese adult
patients with AD.”*" In the present phase 3 study,
we evaluated the efficacy and safety of delgocitinib
0.5% ointment in Japanese adult patients with
moderate to severe AD over a 4-week double-blind
period (part 1) and a 24-week extension period
(part 2).

METHODS
Study design

Part 1 was a 4-week, randomized, double-blind,
vehicle-controlled study. Patients were randomized
in a 2:1 ratio to delgocitinib 0.5% ointment or
vehicle ointment (Supplemental Fig 1; available via
Mendeley at https://doi.org/10.17632/tpx4fwkijny.
1). A computer-generated randomization was
performed with a dynamic allocation method, and
the randomization was stratified by Investigator’s
Global Assessment (IGA) score at baseline. After
completion of part 1, patients could enter part 2,
which was a 24-week, open-label extension study.
When patients did not complete part 1 because of
worsening of AD, they were discontinued from the
study or entered into part 2 early at the investigators’
discretion. In part 2, all patients received delgocitinib
0.5% ointment.
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Abbreviations used:

AD: atopic dermatitis

AE: adverse event

BSA: body surface area

EASI: Eczema Area and Severity Index

EOT: end of treatment

IGA: Investigator’s Global Assessment

IL: interleukin

JAK: Janus kinase

mEASI: modified Eczema Area and Severity
Index

mEASI-50:  at least 50% improvement from base-

line in modified Eczema Area and
Severity Index score

mEASI-75:  at least 75% improvement from base-
line in modified Eczema Area and
Severity Index score

NRS: numeric rating scale

STAT: signal transducer and activator of
transcription

Th: T helper

This study was conducted at 24 medical institu-
tions in Japan in accordance with the Declaration of
Helsinki and Good Clinical Practice guidelines.
Study-related documents, including the study
protocol and informed consent forms, were
approved by the institutional review boards.
Written informed consent was obtained from all
patients. The study information is registered with
Japan Pharmaceutical Information Center (JAPIC)
Clinical Trials Information (www.clinicaltrials.jp),
number JapicCTI-173554.

Patients

Japanese patients aged 16 years or older and
diagnosed with AD according to the criteria of the
Japanese Dermatological Association' were enrolled.
At initiation of part 1, patients were required to have a
modified Eczema Area and Severity Index (mEASD)
score of 10 or greater (mEASI score was calculated by
excluding the head/neck region score from the EASI"'
total score); an IGA score of 3 (moderate) or 4
(severe); and inflammatory eczema affecting 10% to
30% of the body surface area (BSA). Exclusion criteria
are summarized in the Supplemental Appendix
(available via Mendeley at https://doi.org/10.17632/
tpx4fwkjny. D).

Study treatment

Patients were instructed to apply the ointment
twice daily (maximum dose per application, 5 g) to
the areas affected by inflammatory eczema,
excluding dry skin areas and the scalp. In part 1,
concomitant use of any therapy to the application
areas was prohibited. However, in part 2, topical
corticosteroids for the treatment of worsening of AD
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could be used at the investigators’ discretion. Other
prohibited and permitted concomitant therapies are
summarized in the Supplemental Appendix.

Study assessments

Efficacy assessments were based on the following:
mEASI, EASI, IGA, face/neck IGA, pruritus numeric
rating scale (NRS), percentage of BSA affected by AD,
and Skindex-16,">*" which are detailed in the
Supplemental Appendix. In part 1, the primary
efficacy endpoint was the percent change from
baseline in the mEASI score at the end of treatment
(EOT). Secondary efficacy endpoints included the
changes or percent changes from baseline in the
other parameters at EOT. Secondary endpoints also
included the proportions of patients who achieved
the following criteria at EOT: at least 50% improve-
ment from baseline in the mEASI score (mEASI-50),
atleast 75% improvement from baseline in the mEASI
score (MEASI-75), an IGA score of 0 (clear) or 1
(almost clear) with at least 2-point improvement
from baseline, and a face/neck IGA score of 0 or 1
with at least 2-point improvement from baseline.
Long-term efficacy was assessed with the mEASI,
IGA, and pruritus NRS scores across parts 1 and 2.
Safety assessments were based on symptoms, signs,
vital signs, and laboratory test results. Plasma
concentrations of delgocitinib were measured at
selected visits, and the lower limit of quantification
was 1.00 ng/mL.

Statistical analyses

The sample-size calculation was based on the
results of a phase 2 study of delgocitinib ointment in
adult patients with AD.”” The sample size (100 for
delgocitinib 0.5%, 50 for the vehicle) would provide
at least 90% power to detect a significant difference
between delgocitinib 0.5% and vehicle groups in the
primary efficacy endpoint, the percent change from
baseline in the mEASI score at EOT, with a 1-sided
test at the 2.5% significance level.

Primary analyses of efficacy, safety, and pharma-
cokinetics were performed on the population
comprising randomized patients who underwent the
respective study-specified assessments at least once
after the start of study treatment. The EOT value for
efficacy assessments was defined as the value at week
4, study discontinuation, or immediately before part 2.
For long-term efficacy assessments, baseline (week 0)
was defined as the first day of delgocitinib treatment
(ie, the first day of part 2 for patients receiving the
vehicle ointment in part 1).

The primary and secondary efficacy endpoints
were analyzed with analysis of covariance, with the
relevant baseline value as the covariate. The
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Table 1. Patient demographics and baseline characteristics
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Delgocitinib

Characteristics Vehicle ointment (n = 52) 0.5% ointment (n = 106) Total (N = 158)
Age, y, mean (SD) 323 (11.2) 31.4 (9.6) 31.7 (10.1)
Sex, n (%)

Men 34 (65.4) 64 (60.4) 98 (62.0)

Women 18 (34.6) 42 (39.6) 60 (38.0)
Duration of AD, y, mean (SD) 24.8 (11.1) 24.7 (9.7) 24.8 (10.2)
mEASI score, mean (SD) 14.5 (3.8) 14.2 (3.5) 14.3 (3.6)
IGA score, n (%)

3 (moderate) 36 (69.2) 73 (68.9) 109 (69.0)

4 (severe) 16 (30.8) 33 (31.1) 49 (31.0)
Face/neck IGA score, n (%)

0 (clear) 2 (3.8) 5(4.7) 7 (4.4)

1 (almost clear) 0 0 0

2 (mild) 7 (13.5) 10 (9.4) 17 (10.8

3 (moderate) 28 (53.8) 64 (60.4) 92 (58.2

4 (severe) 15 (28.8) 27 (25.5) 42 (26.6
Pruritus NRS score, mean (SD)

Daytime score 5.4 (2.3) 5.3 (2.1) 5.3 (2.2)

Nighttime score 4.8 (2.4) 46 (2.4) 46 (2.4)
Percentage of BSA affected by AD, mean (SD) 23.0 (5.2) 23.5 (5.3) 23.3 (5.2)

AD, Atopic dermatitis; BSA, body surface area; IGA, Investigator's Global Assessment; mEASI, modified Eczema Area and Severity Index;

NRS, numeric rating scale; SD, standard deviation.

least-squares mean change or percent change from
baseline was calculated. For responder analyses of
mEASI and IGA scores, odds ratios were calculated
by using logistic regression, with the fixed effect for
the treatment groups and the baseline value as the
covariate. All statistical tests are 1-sided at the 2.5%
significance level, and no multiplicity adjustment
was performed.

RESULTS
Patients

A total of 158 patients were randomized in part 1
(Supplemental Fig 2; available via Mendeley at
https://doi.org/10.17632/tpx4fwkjny.1).  Of 106
patients in the delgocitinib group, 98 (92.5%)
completed part 1, and 8 (7.5%) entered part 2 early.
Of 52 patients in the vehicle group, 29 (55.8%)
completed part 1, 20 (38.5%) entered part 2 early,
and 3 (5.8%) were discontinued from the study. A
total of 154 patients entered part 2, and 138 (89.6%)
patients completed part 2.

No apparent differences between treatment
groups in part 1 were found in the demographic
and baseline characteristics (Table I). Because of
worsening of AD, topical corticosteroids were used
at least once by 64 (41.6%) patients in part 2.

Efficacy

In part 1, the least-squares mean percent changes
from baseline in mEASI score were -44.3% in the
delgocitinib group and 1.7% in the vehicle group at

EOT (Fig 1). mEASI score in the delgocitinib group
was significantly reduced compared with that in the
vehicle group (P < .001). mEASI score in the
delgocitinib group continued to be reduced from
week 1 through week 4. Similarly, the other efficacy
parameters at EOT, such as IGA and pruritus
NRS scores, were significantly improved in the
delgocitinib group compared with those in the
vehicle group (Supplemental Tables I and II;
available via Mendeley at https://doi.org/10.17632/
tpx4fwkjny.1).

More patients in the delgocitinib group achieved
mEASI-50 and mEASI-75 at EOT than in the vehicle
group (Fig 2). The proportion of patients with a
mEASI-50 was 51.9% (55 of 100) in the delgocitinib
group and 11.5% (6 of 52) in the vehicle group
(P < .001). The proportion of patients with a
mEASI-75 was 26.4% (28 of 106) in the delgocitinib
group and 5.8% (3 of 52) in the vehicle group
(P < .0D). Similarly, IGA response rates at EOT in
the delgocitinib group were higher (not significant
for the overall score) than in the vehicle
group (P = .32 for the overall score, P < .05 for
the face/neck score) (Supplemental Fig 3; available
via Mendeley at https://doi.org/10.17632/tpx4f
wkijny. 1.

The pruritus NRS score in the delgocitinib group
was lower than in the vehicle group at week 1, which
was maintained over time (Supplemental Fig 4;
available via Mendeley at https://doi.org/10.17632/
tpx4fwkjny.1). The daily changes in the score
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Fig 1. Percent change (least-squares mean and 95% confidence interval) from baseline in
modified eczema area and severity index (mEASI) score over time. *P < .01, **P < .001 versus

vehicle. EOT, End of treatment.
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Fig 2. Proportion of patients achieving at least 50% or at least 75% improvement in modified
Eczema Area and Severity Index (mEASD score at the end of treatment. The error bars represent
95% confidence intervals. mEASI-50, At least 50% improvement from baseline in the mEASI
score; mEASI-75, at least 75% improvement from baseline in the mEASI score.

showed a rapid reduction in pruritus after the start of

study treatment in the delgocitinib group (Fig 3).
Long-term treatment with delgocitinib maintained

the improvement in the mEASI, IGA, pruritus NRS

scores (Supplemental Table III; available via
Mendeley at https://doi.org/10.17632/tpx4fwkjny. 1),
and the proportion of patients with mEASI-50 and
mEASI-75 (Supplemental Fig 5; available via
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Fig 3. Daily change (least-squares mean and 95% confidence interval) from baseline in pruritus
numeric rating scale (NRS) score over the first week of treatment. D, daytime; N, nighttime.

*P < .01, *P < .001 versus vehicle.

Mendeley at https://doi.org/10.17632/tpx4fwkijny.1)
noted in part 1. At week 24, the mean percent change
from baseline in the mEASI score was -56.3%, and the
proportions of patients with mEASI-50 and mEASI-75
were 69.3% (95 of 137) and 35.8% (49 of 137),
respectively.

Representative photographs of patients treated
with delgocitinib show improvement in signs of AD
and support the efficacy results (Supplemental Fig 6;
available via Mendeley at https://doi.org/10.17632/
tpx4fwkjny. 1.

Safety and tolerability

In part 1, adverse events (AEs) were reported in 23
of 106 (21.7%) patients in the delgocitinib group and
in 6 of 52 (11.5%) patients in the vehicle group
(Supplemental Table IV; available via Mendeley at
https://doi.org/10.17632/tpx4fwkjny.1). No serious
AEs, severe AEs, or AEs leading to study discontin-
uation were reported. The majority of AEs were
considered mild. Treatment-related AEs were
reported in 5 of 106 (4.7%) patients in the
delgocitinib group and 1 of 52 (1.9%) patients in
the vehicle group.

Across part 1 and part 2, AEs were reported in 78
of 154 (50.6%) patients after the start of delgocitinib
treatment (Table ID). No serious or severe AEs were
reported. The majority of AEs were considered mild.
Study discontinuations due to AEs occurred in only 1
patient. The most common AE was nasopharyngitis

Table II. Summary of adverse events over the
treatment period with delgocitinib 0.5% ointment
for up to 28 weeks*

Total
Adverse events (N = 154)
Adverse events 78 (50.6)
Maximum severity
Mild 68 (44.2)
Moderate 10 (6.5)
Severe 0
Treatment-related adverse events 9 (5.8)
Serious adverse events 0
Adverse events leading to discontinuation 1 (0.6)
Adverse events occurring in =2% of patients
Nasopharynagitis 30 (19.5)
Kaposi' varicelliform eruption 6 (3.9)
Acne 5(3.2)
Dental caries 4 (2.6)
Paronychia 4 (2.6)
Pyrexia 4 (2.6)
Treatment-related adverse events
occurring in =1% of patients
Kaposi varicelliform eruption 3(1.9

*Data are displayed as number of patients (%). No data from part 1
in the vehicle group are included; thus, patients with adverse
events during delgocitinib treatment are counted.

(n = 30 [19.5%)), followed by Kaposi varicelliform
eruption (n = 6 [3.9%)) and acne (n = 5 [3.2%]). No
irritation symptoms, such as application site burning,
stinging, or redness, were found. Treatment-related
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AEs were reported in 9 of 154 (15.4%) patients; the
most common treatment-related AE was Kaposi
varicelliform eruption (n = 3 [1.9%]). The incidence
of AEs did not increase over time (Supplemental
Table V; available via Mendeley at https://doi.org/
10.17632/tpx4fwkjny.1).

Pharmacokinetics

No plasma concentrations of delgocitinib were
detected in most patients during the study (83.5%-
91.1%). No apparent difference between study visits
was found in the proportion of patients with detect-
able plasma concentrations of delgocitinib. The
maximum plasma concentration of delgocitinib at
each study visit ranged from 4.3 ng/mLto 11.4 ng/mL
(Supplemental Table VI; available via Mendeley at
https://doi.org/10.17632/tpx4fwkjny.1).

DISCUSSION

In the present study, delgocitinib 0.5% ointment
rapidly improved clinical signs and symptoms in
Japanese adult patients with moderate to severe AD.
The improvement effect on AD was maintained for
up to 28 weeks, and long-term treatment with
delgocitinib 0.5% ointment was well tolerated.
Efficacy and safety results in AD were also obtained
in recent clinical studies of other JAK inhibitors, such
as tofacitinib,”* ruxolitinib,”” baricitinib,”® and
ASN002.°"%% The present study provides additional
evidence that topical JAK inhibitors are a promising
therapeutic option for AD.

Biologics inhibiting cytokine signaling have been
found to be effective in the treatment of AD.
Dupilumab, an inhibitor of both IL-4 and IL-13
signaling, is wused in clinical settings.””"
Nemolizumab, an inhibitor of IL-31 signaling, has
received attention for its antipruritic effect.""** As
with other cytokines, I1L-4, IL-13, and IL-31 exert their
biological effects via the JAK-STAT pathway. Although
the route of administration is different (systemic vs
topical), the clinical evidence of both biologics can
support the potential efficacy of delgocitinib oint-
ment. Additionally, delgocitinib, a pan-JAK inhibitor,
can broadly inhibit other cytokine signaling, which is
considered a better profile, given that many cytokines
are involved in the pathophysiology of AD.

Pruritus is a distressing symptom in patients with
AD, leading to impairments of quality of life such as
sleep disturbance, increased risk of secondary
infection, and further exacerbation of AD due to
scratching.™ As shown in the phase 2 study,”
delgocitinib ointment rapidly reduced the pruritus
NRS score in the present study. This antipruritic
effect of delgocitinib ointment can assist in reducing
distress in patients with AD.
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Overall, delgocitinib ointment was well tolerated
over the treatment period. The majority of AEs were
mild and unrelated to delgocitinib. In part 1 (4-week
double-blind period), however, the incidence of AEs
was generally low but was higher in the delgocitinib
group (21.7%) than in the vehicle group (11.5%).
This difference may be attributable to a shorter
assessment period in the vehicle group because
more patients in the vehicle group (38.5%) entered
part 2 (24-week extension period) early without
completing part 1 than those in the delgocitinib
group (7.5%) owing to worsening of AD. In fact, the
mean duration of exposure to study treatment was
shorter in the vehicle group (20.7 days) than in the
delgocitinib group (27.8 days). In the phase 2
study,” no apparent difference in the incidence of
AEs was found between the delgocitinib 0.5%
ointment (18.5%) and vehicle (15.6%) groups.

At the application sites of delgocitinib ointment,
no skin atrophy or telangiectasia, as seen with long-
term use of topical corticosteroids,' was found. No
irritation symptoms such as burning sensations, as
commonly reported with tacrolimus ointment,' were
found. Local skin infections, including Kaposi vari-
celliform eruption, were infrequent; however,
appropriate monitoring of local skin infections is
mandatory given the immune-suppressive activity of
delgocitinib. Systemic exposure to delgocitinib was
low throughout the treatment period; thus, delgoci-
tinib ointment is unlikely to cause systemic infections
due to excessive immunosuppression. Overall, the
safety results suggest that delgocitinib ointment has a
favorable safety profile as a topical drug for AD.

The present study has some limitations. First,
because only Japanese patients were included, it is
unclear whether the study results are applicable to
non-Japanese patients who have different clinical
phenotypes of AD.”'"” Delgocitinib ointment, how-
ever, targets multiple cytokine axes and is potentially
effective in those populations. Second, part 2 was
conducted in an open-label manner without any
control group, which may have led to assessment
bias. Third, the vehicle-controlled period lasted only
4 weeks. Finally, in part 2, concomitant use of topical
corticosteroids was allowed for the treatment of
worsening of AD. These last 2 factors limit discussions
on the long-term efficacy of delgocitinib treatment.

In conclusion, delgocitinib 0.5% ointment was
effective and well tolerated in Japanese adult
patients with moderate to severe AD for up to
28 weeks. The study results indicate that delgocitinib
ointment is a promising therapeutic option for AD.

We would like to thank the patients who participated in
the study, as well as the investigators and staff at the study
sites (Supplemental Table VII; available via Mendeley at


https://doi.org/10.17632/tpx4fwkjny.1
https://doi.org/10.17632/tpx4fwkjny.1
https://doi.org/10.17632/tpx4fwkjny.1

830 Nakagawa et al

https://doi.org/10.17632/tpx4fwkjny.1). We also thank the
delgocitinib project team members at Japan Tobacco Inc,
especially Shuichi Fukasawa for medical writing and
editorial assistance, Ryusei Murata for support with the
publication process, Kana Yamada for statistical assistance,
and Manabu Oda for critical review of the manuscript.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Saeki H, Nakahara T, Tanaka A, et al. Clinical practice
guidelines for the management of atopic dermatitis 2016. J
Dermatol. 2016;43:1117-1145.

. Katayama |, Aihara M, Ohya Y, et al. Japanese guidelines for

atopic dermatitis 2017. Allergol Int. 2017;66:230-247.

. Kabashima K. New concept of the pathogenesis of atopic

dermatitis: interplay among the barrier, allergy, and pruritus as
a trinity. J Dermatol Sci. 2013;70:3-11.

. Weidinger S, Beck LA, Bieber T, et al. Atopic dermatitis. Nat Rev

Dis Primers. 2018;4(1):1.

. Dainichi T, Kitoh A, Otsuka A, et al. The epithelial immune

microenvironment (EIME) in atopic dermatitis and psoriasis.
Nat Immunol. 2018;19(12):1286-1298.

. Guttman-Yassky E, Nograles KE, Krueger JG. Contrasting

pathogenesis of atopic dermatitis and psoriasis—Part II:
immune cell subsets and therapeutic concepts. J Allergy Clin
Immunol. 2011;127(6):1420-1432.

. Bao L, Zhang H, Chan LS. The involvement of the JAK-STAT

signaling pathway in chronic inflammatory skin disease atopic
dermatitis. JAKSTAT. 2013;2(3):e24137.

. Zhang Y, Zhou B. Functions of thymic stromal lymphopoietin

in immunity and disease. Immunol Res. 2012;52(3):211-223.

. Nomura T, Honda T, Kabashima K. Multipolarity of cytokine

axes in the pathogenesis of atopic dermatitis in terms of age,
race, species, disease stage and biomarkers. Int Immunol. 2018;
30(9):419-428.

Czarnowicki T, He H, Krueger JG, et al. Atopic dermatitis
endotypes and implications for targeted therapeutics. J Allergy
Clin Immunol. 2019;143:1-11.

Palmer CN, Irvine AD, Terron-Kwiatkowski A, et al. Common
loss-of-function variants of the epidermal barrier protein
filaggrin are a major predisposing factor for atopic dermatitis.
Nat Genet. 2006;38:441-446.

Kubo A, Nagao K, Amagai M. Epidermal barrier dysfunction
and cutaneous sensitization in atopic diseases. J Clin Invest.
2012;122:440-447.

Irvine AD, McLean WH, Leung DY. Filaggrin mutations
associated with skin and allergic diseases. N Engl J Med.
2011;365:1315-1327.

Howell MD, Kim BE, Gao P, et al. Cytokine modulation of
atopic dermatitis filaggrin skin expression. J Allergy Clin
Immunol. 2009;124:R7-R12.

Neis MM, Peters B, Dreuw A, et al. Enhanced expression levels
of IL-31 correlate with IL-4 and IL-13 in atopic and allergic
contact dermatitis. J Allergy Clin Immunol. 2006;118:930-937.
Sonkoly E, Muller A, Lauerma Al, et al. IL-31: a new link
between T cells and pruritus in atopic skin inflammation. J
Allergy Clin Immunol. 2006;117:411-417.

Noda S, Suarez-Farinas M, Ungar B, et al. The Asian atopic
dermatitis phenotype combines features of atopic dermatitis
and psoriasis with increased Th17 polarization. J Allergy Clin
Immunol. 2015;136:1254-1264.

Sanyal RD, Pavel AB, Glickman J, et al. Atopic dermatitis
in African American patients is Th2/Th22-skewed with
Th1/Th17 attenuation. Ann Allergy Asthma Immunol. 2018;
122:99-110.e6.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

] AM AcAaD DERMATOL
Arrir 2020

. Wen HC, Czarnowicki T, Noda S, et al. Serum from Asian

patients with atopic dermatitis is characterized by Th2/Th22
activation, which is highly correlated with nonlesional skin
measures. J Allergy Clin Immunol. 2018;142:324-328.e11.
Brunner PM, Israel A, Zhang N, et al. Early-onset pediatric
atopic dermatitis is characterized by Th2/Th17/Th22-centered
inflammation and lipid alterations. J Allergy Clin Immunol.
2018;141:2094-2106.

O'Shea JJ, Plenge R. JAK and STAT signaling molecules in
immunoregulation and immune-mediated disease. Immunity.
2012;36:542-550.

Schwartz DM, Kanno Y, Villarino A, et al. JAK inhibition as a
therapeutic strategy for immune and inflammatory diseases.
Nat Rev Drug Discov. 2017;16:843-862.

Cotter DG, Schairer D, Eichenfield L. Emerging therapies for atopic
dermatitis: JAK inhibitors. J Am Acad Dermatol. 2018;78:553-562.
Paller AS, Kabashima K, Bieber T. Therapeutic pipeline for
atopic dermatitis: end of the drought? J Allergy Clin Immunol.
2017;140:633-643.

Tanimoto A, Ogawa Y, Oki C, et al. Pharmacological properties
of JTE-052: a novel potent JAK inhibitor that suppresses
various inflammatory responses in vitro and in vivo. Inflamm
Res. 2015;64:41-51.

Tanimoto A, Shinozaki Y, Yamamoto Y, et al. A novel
JAK inhibitor JTE-052 reduces skin inflammation and ameliorates
chronic dermatitis in rodent models: comparison with conven-
tional therapeutic agents. Exp Dermatol. 2018;27:22-29.

Amano W, Nakajima S, Kunugi H, et al. The Janus kinase
inhibitor JTE-052 improves skin barrier function through
suppressing signal transducer and activator of transcription
3 signaling. J Allergy Clin Immunol. 2015;136:667-677.
Yamamoto Y, Otsuka A, Nakashima C, et al. The effect of Janus
kinase inhibitor on pruritus in an atopic dermatitis murine
model. J Invest Dermatol. 2016;136(5 suppl 1):592.

Nakagawa H, Nemoto O, Yamada H, et al. Phase 1 studies to
assess the safety, tolerability and pharmacokinetics of JTE-052
(a novel Janus kinase inhibitor) ointment in Japanese healthy
volunteers and patients with atopic dermatitis. J Dermatol.
2018;45:701-709.

Nakagawa H, Nemoto O, Igarashi A, et al. Efficacy and safety of
topical JTE-052, a Janus kinase inhibitor, in Japanese adult
patients with moderate-to-severe atopic dermatitis: a phase Il,
multicentre, randomized, vehicle-controlled clinical study. Br J
Dermatol. 2018;178:424-432.

Hanifin JM, Thurston M, Omoto M, et al. The eczema
area and severity index (EASI): assessment of reliability in
atopic dermatitis. EASI Evaluator Group. Exp Dermatol. 2001;
10:11-18.

Chren MM, Lasek RJ, Sahay AP, et al. Measurement properties
of Skindex-16: a brief quality-of-life measure for patients with
skin diseases. J Cutan Med Surg. 2001;5:105-110.

Higaki Y, Kawamoto K, Kamo T, et al. The Japanese version of
Skindex-16: a brief quality-of-life measure for patients with
skin diseases. J Dermatol. 2002;29:693-698.

Bissonnette R, Papp KA, Poulin Y, et al. Topical tofacitinib for
atopic dermatitis: a phase lla randomized trial. Br J Dermatol.
2016;175:902-911.

Incyte announces positive data from phase 2b trial of
ruxolitinib cream in patients with atopic dermatitis [press
release]. 2018. Available at: https://investor.incyte.com/news-
releases/news-release-details/incyte-announces-positive-data-
phase-2b-trial-ruxolitinib-cream. Accessed December 3, 2019.
Guttman-Yassky E, Silverberg JI, Nemoto O, et al
Baricitinib in adult patients with moderate-to-severe atopic
dermatitis: a phase 2 parallel, double-blinded, randomized


https://doi.org/10.17632/tpx4fwkjny.1
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref1
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref1
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref1
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref2
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref2
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref3
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref3
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref3
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref4
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref4
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref5
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref5
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref5
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref6
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref6
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref6
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref6
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref6
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref7
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref7
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref7
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref8
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref8
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref9
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref9
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref9
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref9
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref10
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref10
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref10
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref11
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref11
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref11
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref11
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref12
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref12
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref12
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref13
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref13
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref13
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref14
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref14
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref14
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref15
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref15
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref15
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref16
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref16
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref16
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref17
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref17
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref17
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref17
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref18
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref18
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref18
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref18
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref19
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref19
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref19
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref19
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref20
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref20
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref20
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref20
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref21
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref21
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref21
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref22
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref22
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref22
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref23
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref23
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref24
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref24
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref24
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref25
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref25
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref25
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref25
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref26
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref26
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref26
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref26
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref27
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref27
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref27
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref27
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref28
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref28
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref28
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref29
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref29
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref29
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref29
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref29
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref30
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref30
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref30
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref30
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref30
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref31
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref31
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref31
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref31
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref32
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref32
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref32
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref33
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref33
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref33
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref34
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref34
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref34
https://investor.incyte.com/news-releases/news-release-details/incyte-announces-positive-data-phase-2b-trial-ruxolitinib-cream
https://investor.incyte.com/news-releases/news-release-details/incyte-announces-positive-data-phase-2b-trial-ruxolitinib-cream
https://investor.incyte.com/news-releases/news-release-details/incyte-announces-positive-data-phase-2b-trial-ruxolitinib-cream
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref36
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref36
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref36

] AM ACAD DERMATOL
Vorume 82, NUMBER 4

37.

38.

39.

placebo-controlled multiple-dose study. J/ Am Acad Dermatol.
2019;80:913-921.e9.

Bissonnette R, Maari C, Forman S, et al. The oral Janus
kinase/spleen tyrosine kinase inhibitor ASN002 demonstrates
efficacy and improves associated systemic inflammation in
patients with moderate-to-severe atopic dermatitis: results
from a randomized double-blind placebo-controlled study. Br
J Dermatol. 2019;181:733-742.

Pavel AB, Song T, Kim HJ, et al. Oral Janus kinase/SYK
inhibition (ASN002) suppresses inflammation and improves
epidermal barrier markers in patients with atopic dermatitis. J
Allergy Clin Immunol. 2019;144:1011-1024.

Gooderham MJ, Hong HC, Eshtiaghi P, et al. Dupilumab: a
review of its use in the treatment of atopic dermatitis. J Am
Acad Dermatol. 2018;78:528-S36.

40.

41.

42.

43,

Nakagawa et al 831

Regeneron announces approval of DUPIXENT® (dupilumab) in
Japan for the treatment of atopic dermatitis [press release]. 2018.
Available  at:  https://investor.regeneron.com/news-releases/
news-release-details/regeneron-announces-approval-dupixentr-
dupilumab-japan-treatment. Accessed December 3, 2019.
Ruzicka T, Hanifin JM, Furue M, et al. Anti-interleukin-31
receptor A antibody for atopic dermatitis. N Engl J Med.
2017;376:826-835.

Kabashima K, Furue M, Hanifin JM, et al. Nemolizumab
in patients with moderate-to-severe atopic dermatitis:
randomized, phase II, long-term extension study. J Allergy
Clin Immunol. 2018;142:1121-1130.

Hong J, Buddenkotte J, Berger TG, et al. Management
of itch in atopic dermatitis. Semin Cutan Med Surg. 2011;30:
71-86.


http://refhub.elsevier.com/S0190-9622(19)33289-X/sref36
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref36
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref37
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref37
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref37
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref37
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref37
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref37
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref38
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref38
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref38
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref38
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref39
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref39
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref39
https://investor.regeneron.com/news-releases/news-release-details/regeneron-announces-approval-dupixentr-dupilumab-japan-treatment
https://investor.regeneron.com/news-releases/news-release-details/regeneron-announces-approval-dupixentr-dupilumab-japan-treatment
https://investor.regeneron.com/news-releases/news-release-details/regeneron-announces-approval-dupixentr-dupilumab-japan-treatment
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref41
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref41
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref41
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref42
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref42
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref42
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref42
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref43
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref43
http://refhub.elsevier.com/S0190-9622(19)33289-X/sref43

	Delgocitinib ointment, a topical Janus kinase inhibitor, in adult patients with moderate to severe atopic dermatitis: A pha ...
	Methods
	Study design
	Patients
	Study treatment
	Study assessments
	Statistical analyses

	Results
	Patients
	Efficacy
	Safety and tolerability
	Pharmacokinetics

	Discussion
	References


